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o 


(57) Abstract: A pipe flaring apparatus for use in flaring the end of a pipe preferably comprises a housing, a three jaw clamping 
chuck (3) in the housing which clamps the pipe (1 1) as the chuck (3) is propelled along an inclined surface (10a) of a chuck clamp (10) 
also in the housing by the operation of an outer piston (4) slidable in the housing by mechanical or hydraulic means. An inner piston 
(5) also mounted in the housing and preferably within the outer piston propels the required flaring tool (6) inwardly compressing 
pipe end (1 1 a) between the clamping chuck die (3a) and a pipe flaring tool forming face (6b) to form an appropriate flare (lib) 
on the pipe end (11a). When the inner and outer pistons (4, 5) are deactivated resilient members preferably in the form of helical 
compression springs (8a, 8b) disengage the flaring head tool (6) and the clamping chuck (3) from the flared pipe (11 a). The pipe 
(11) can easily be withdrawn through the chuck (3) and chuck clamp (10). 
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PIPE FLARING TOOL 

FIELD OF THE INVENTION 

This invention relates to a hand held apparatus for flaring end portions 
5 of metal or plastic pipes or tubes into single or double flares. 

The invention can have particular effect in tools for the flaring of 
automotive brake and fuel pipes whilst the pipe is still fitted to a vehicle. 

BACKGROUND OF THE INVENTION 

10 Various types of pipe flaring tools are known., However, such tools 

usually involve several disadvantages in providing proper flaring especially 
on steel pipes. A dual split die may be used to clamp the pipe to be worked. 
However, substantial abutment surfaces on the split die are prone to the build 
up of foreign bodies and corrosion preventing adequate clamping of the 

15 worked pipe. The final closure of the split die is usually affected by the use of 
a nut or similar device in conjunction with a screw threaded portion — such 
procedure is both time consuming and awkward as a hand held flaring tool is 
required to be held in one hand and an operating nut turned by a wrench or 
socket held in the other hand. 

20 "Once the~pipe to !5eHQafed~l£" clamped with tKe 'flanngTiead located* 

adjacent the flaring tool, the pipe to be worked is moved towards the flaring 
tool to flare the pipe end by the operation of a nut and fine threaded portion, 
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or a screw operated hydraulic apparatus. The flaring head is disengaged by- 
reversing the operation of the nut and threaded portion or hydraulic apparatus. 

Therefore, the operation of known "Hand held" pipe flaring tools is not 
only very awkward and time consuming but the risk of damaging or kinking 
the pipe to be flared is very high. Furthermore, the surface of the portion of 
pipe being clamped is invariably damaged, in part due to variance in both the 
sizes of the pipes being clamped and inadvertent operator handling. 

STATEMENTS OF INVENTION 

It is therefore, an object of the present invention to provide a pipe 
flaring apparatus for flaring end portions of pipes which provide a more rapid, 
convenient and efficient pipe flaring operation than hitherto known. 

According to one aspect of the present invention there is provided a pipe 
flaring apparatus comprising a housing, a multi-jawed chuck located in the 
housing for supporting a pipe therein to be flared, means in the housing for 
opening or closing the jaws of the chuck to clamp the jaws on to the pipe, and 
further means in the housing being operable to flare the ends of the pipe 
clamped in the jaws. 

In one embodiment in accordance with the present invention the multi- 
jawed chuck may comprise a tapered external surface. Conveniently, "the " 
means for closing the jaws of the chuck comprises a chuck clamp having a 
tapered internal surface generally complementary to the external tapered 
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surface of the multi-jawed chuck and effects closing of the jaws of the chuck 
as the chuck is moved inwardly relative to the chuck clamp. 

Preferably, the further means comprises a flaring tool which may be 
mounted on moveable means which comprises a piston for moving the flaring 
tool into engagement with the end of the pipe to be flared. Conveniently, the 
piston comprises first and second pistons wherein the second piston is adapted 
to move the multi-jawed chuck into engagement with the chuck clamp to 
close the jaws of the chuck about the pipe. The flaring tool may be mounted 
on the first piston for movement therewith. The first piston may be slidable 
relative to the second piston. Preferably, the first piston is slidable within the 
second piston. 

Biasing means may be lociated between the first (inner) and second 
(outer) pistons for retracting the flaring tool from the pipe after the pipe is 
flared. Such biasing means may be located between closing means and the 
multi-jawed chuck for separating the closing means and multi-jawed chuck. 
Such biasing means may be located between the jaws of the chuck to open the 
jaws to disengage the flared pipe from the pipe flaring apparatus. 

Conveniently, hydraulic means may be provided for moving the closing 
and flaring means to close the jaws of the chuck and engage the flaring means 
"within the - piper Conveniently, a tool~holdeT~supports the^fl^ing'nieans and 
the tool holder extends transversely relative to a longitudinal axis of the 
housing. The housing preferably includes two diametrically opposed 
windows through which the tool holder is arranged to extend. The tool holder 
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may extend through a recess in the flaring means. Although the tool holder is 
slidably mounted on the flaring means it may be fixed relative to a 
longitudinal axis of the flaring means. Preferably, a flaring tool is mounted 
on the tool holder. 

5 According to a second aspect of the present invention there is provided 

a method of flaring a pipe comprising inserting a pipe to be flared into a 
housing and through a multi-jawed chuck and closing means for closing the 
jaws of the chuck, and operating flaring means located in the housing to flare 
the end of the pipe. 

10 In another embodiment in accordance with the present invention the 

method comprises closing the jaws of the chuck to clamp the jaws around the 
pipe to support the • pipe during flaring or interengaging complementary 
tapering surfaces of the multi-jawed chuck and the chuck clamp. Preferably, 
the flaring means is moved to flare the pipe. Conveniently, moving the 
15 flaring means comprises moving a piston to which a flaring tool is attached 
for flaring the end of a pipe. Preferably moving the piston comprises moving 
a first and a second piston. Preferably, the second piston is moved to close 
the jaws of the multi-jawed chuck. The method also comprises moving the 
first piston to effect flaring of the pipe. Conveniently, the first piston is 
'20 moved relative to the second piston and it is preferred that the first piston 
moves within the second piston. 

The first (inner) piston may be biased relative to the second (outer) 
piston for retracting the flaring tool from the pipe after the pipe is flared. 
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Moreover, the multi-jawed chuck is biased relative to the chuck clamp to 
disengage the flared pipe from the flaring apparatus. Preferably, hydraulic 
actuating means is operated to close the jaws of the chuck and engage the 
flaring means with the pipe. Conveniently, a tool holder may be moved 
5 transversely of the holding means to locate a flaring tool for flaring a pipe. 

Therefore, in accordance with the present invention there may be 
provided a pipe flaring apparatus which efficiently and readily produces a 
single or double flare on a like sized pipe end portion, and in particular, but 
not solely, an apparatus capable of being "hand held" in order to be capable of 
10 conveniently flaring pipe ends of pipes still fitted to a vehicle for example. 

Conveniently such a pipe flaring apparatus may allow the worked pipe 
to be held in one hand and the compact pipe flaring apparatus to be held in the 
other hand, which greatly reduces or substantially eliminates damage by 
inadvertently kinking the worked pipe at the point where the pipe enters the 
15 tool apparatus. 

Furthermore, while such an apparatus enables closely but differently 
sized pipes to be clamped by the same apparatus, it allows the surface of the 
pipe to remain free of damage by clamping, the abutting surfaces of the pipe 
clamping chuck being substantially resilient to any build up of foreign bodies 
20 upon the external surface of the pipe. 

Advantageously, such an apparatus substantially reduces the labour and 
time involved in providing flares on the ends of the pipes or tubes. 
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In an alternative embodiment in accordance with the present invention, 
the operation of the inner and outer pistons may be by a mechanical cable or 
hydraulic screw arrangement. Moreover, while the above described 
embodiments refer to the flaring of pipes, the pipes may themselves be 
formed of metal or plastics material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be described by way of 
example with reference to the accompanying drawings, in which: 

Fig. 1 is a perspective view of disassembled parts of a pipe flaring 
apparatus; 

Fig. 2 is a perspective view of the pipe flaring apparatus with a section 
removed and with the apparatus in a deactivated rest position with a jawed 
chuck open; 

Fig. 3 is a perspective view of the pipe flaring apparatus with a section 
removed and with the tool fully activated under applied hydraulic pressure; 

Fig. 4 is an overall perspective view of the pipe flaring apparatus in its 
rest position; and 

Fig. 5 is a diagrammatic perspective view of pipe flaring apparatus 
being used in a typical" environmenfby an operator. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

Embodiments of the present invention will now be described with 
reference to the drawings. In the various embodiments described below like 
reference numbers will be used to indicate like features throughout the 
drawings. 

Referring to Fig. 1, there is shown a cylindrical housing (2) into each 
opposite end thereof is located a three jawed chuck (3) and an outer piston (4), 
respectively. An hydraulically operable inner piston (5) is located for sliding 
movement within the piston (4). The three jawed chuck co-operates with a 
flaring head tool (6) mounted on a tool holder (7) movable in a diametrical 
direction of the cylindrical housing (2) through diametrically opposed 
windows (2c) thereof (Fig. 2). A helical compression spring (8b) is located 
on a reduced diametrical elongate cylindrical portion (5 a) of the hydraulic 
inner piston (5) and a boss (9) is provided at one end of the cylindrical 
housing with radially extending threaded holes (9b) to hold the parts (4, 5) 
within the cylindrical housing and is locked in position within the housing by 
engagement screws (2a) which extend through holes (2b) in the housing into 
the holes (9b) of the boss (9). 

Chuck clamp (10) is secured relative to the housing, at the opposite end 
of t&FTiousing to that ;~encT aT~wMcK"6ossn(9) is located, by screws (2a) 
engagable through the housing in radially extending screw threaded apertures 
(lOe) at the outermost end of the chuck clamp (10). 
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The chuck clamp (10) has an external cylindrical surface of a diameter 
complementary with the diameter of the internal cylindrical surface of the 
housing (2), so as to be easily slidable into the housing. The screws (2a) hold 
the chuck clamp securely within the housing. 

An aperture (lOd) is shown in the outer end face of the chuck clamp 
(10) and an internal surface (10b) of the chuck clamp diverges outwardly 
towards the innermost end (10c) of the chuck clamp (10) relative to the 
housing (2). An increased diametrical portion of the internal surface (10b) of 
chuck clamp (10) forms with clamping chuck (3), a recess (lOf) in which 
spring (8a) is located. As will be hereinafter described end face (10c) acts as 
a stop to prevent further inward movement of outer piston (4) relative to 
housing (2) when outer piston (4) moves under hydraulic pressure applied 
through boss (9). End face (3h) of chuck (3) aligns with end face (10c) when 
the chuck and chuck clamp are fully engaged together. 

A pipe (1 1) is shown located within the three jawed clamping chuck (3) 
with the open end (lib) of the pipe flared following interaction, as will 
hereinafter be described with the flaring head tool (6). At the opposite end of 
the housing (2) to the chuck clamp (10) a flexible pipe (12) extends from the 
housing via aperture (9c) in end boss (9) and is used to vary hydraulic 
pfesWeaj^li^ (12)7 as' showirin^igrSris" 

connected via a connection (13) to a hydraulic pump (14) having a 
mechanical drive (15) operable by an operator's foot. The respective ends of 
the pipe (12) are sealingly fitted in screw threaded engagement with 
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appropriate sealing elements in a manner which is well known in the art, 
which does not form part of the present invention and which will therefore not 
be described further. 

As shown more clearly in the part sectional perspective views of Figs. 2 
and 3, the clamping chuck (3) substantially fits within a tapered aperture (lOd) 
within the chuck clamp (10). Helical compression spring (8a) is located in the 
recess (lOf) defined between the clamping chuck (3) and the chuck clamp 
(10) so as to push the clamping chuck (3) outwardly relative to the chuck 
clamp (10), inwardly into the housing (2). 

As shown more clearly shown in Fig. 2 outer piston (4) has an external 
cylindrical surface which is of a diameter complementary with the internal 
cylindrical surface of the housing (2) and is arranged to slide longitudinally of 
the housing. Two seals (4a) are provided for sealing the outer piston relative 
to the internal surface of the housing (2). The outer piston (4) has an internal 
cylindrical aperture (4b) in which there is located an annular seal (4c). Inner 
piston (5) is slidably engaged via its cylindrical surface (5a) with the aperture 
(4b), the seal (4c) sealing the inner and outer pistons one relative to the other. 

The outer piston (4) also has a recess (4d) formed between two 
diametrically opposite axially extending arcuate portions of the cylindrical 
surfa^^fpisto^ 

diametrically opposed and lying parallel one relative to the other. Each 
arcuate portion has a transversely extending end face (4e). The tool holder (7) 
is located in recess (4d) for sliding movement back and forth in a diametrical 
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direction of the piston (4). The windows (2c) on diametrically opposed sides 
of the housing (2) are arranged to align with the recess (4d) in the outer piston 
(4) to allow the tool holder in recess (4d) to extend outwardly of the housing 


As previously described the inner piston (5) slides within the inner 
aperture (4b) of the outer piston (4) and is sealingly engaged relative thereto 
by seal (4b). An increased diameter portion (5b) of the inner piston (5) serves 
as an end stop for helical compression spring (8b) located on the outer 
cylindrical surface (5a) of the inner piston (5) in a recess (5h) defined between 
the end stop (5b) and end face (4g) of the outer piston (4). 

The inner piston (5) has a transverse surface (5f), innermost of the 
piston (5),. relative, to the housing (2). Two tool holder guides - (5c) project 
outwardly from the surface (5f) and have large external surfaces and 
frustoconical support surfaces extending from the outer transverse surfaces 
thereof inwards towards the surface (5f). A detent (5d) located in an aperture 
(5e) between the two tool holder guides (5c) is operable to accurately locate 
the tool holder (7) in position on the guides (5c). The guides (5c) are located 
in groove (7a) of the tool holder (7). Such detents are not clearly shown in the 
tool holder (7) but one detent receiving recess (7e) is shown in the base 
surface* (7f)~of^e~groov^-(7a)7^11us^^ tool- 
holder (7). A whole series of the recesses (7e) are present along the surface 
(7f) so that the tool holder (7) can be accurately aligned anywhere along its 
length relative to the central axis of the elongate aperture (3b) through the 


(2). 
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clamping chuck (3). In the rest position of the pistons the helical compression 
spring (8b) expands to force the inner piston (5) outwardly from the end of the 
outer piston (4). 

The abutment surfaces (4e) of the outer piston (4) engage or abut end 
5 surface (3h) of the clamping chuck (3). 

The tool holder (7) is also provided with apertures (7b) therethrough for 
receiving one end of a flaring tool (6). Upper surface (7h) of the tool holder 
(7) has a series of screw threaded apertures in which screws are located, one 
associated with each aperture (7b). Each tool (6) has a groove (6a) at its end 
10 remote from the flaring tool end (6b), into which a screw (7d) extends to hold 
the flaring tool on the tool holder. 

The boss (9) located at the end of the housing (2) remote from the 
clamping chuck (10) is, as previously discussed, held relative to the end of the 
housing by screws (2a) in screw threaded apertures (9b). A sealing ring (9a) 
15 serves to seal the boss (9) relative to the housing (2). Threaded centrally 
located aperture (9c) receives one end of pipe (12) which is sealed relative to 
the boss (9) in any suitable manner known in the art as mentioned above. 

The relative position of the various components of the automated pipe 
flaring tool (1) are shown in Fig. 2 to be in a rest position in which both 
2XT compression spim^-(82L~$lT)^ The- 
operation of the flaring tool (1) will now be described beginning from the rest 
position of Fig. 2 with an individual flaring tool (6) located in the central 
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aperture (7b) of the flaring tool (7) and aligned with the longitudinal axis of 
the elongate aperture (3b) through the clamping chuck (3). 

As may be seen from Fig. 3 a pipe (1 1) to be flared is located within the 


flaring tool (6) with the tool holder (7) in its rest position. This will be 
substantially level with end face (3h) of the clamping chuck (3). The 
positioning of the pipe in the correct position can be seen through the window 
(2c) in the housing (2). 

As hydraulic pressure is applied to end face (5g) of the inner piston (5) 
via pipe (12) the spring (8b) partially compresses and then moves with inner 
piston (5) to move the outer piston (4) towards the chuck clamp (10). As the 
outer piston (4) moves towards the chuck clamp (10) its transverse end faces 
(4e) push against the end face (3h) of the clamping chuck (3) to move the 
clamping chuck inwardly of the chuck clamp. Such movement firstly has the 
effect of closing the three elements of the clamping chuck (3) around the pipe 
(11) as the tapered outer surface thereof slide inwardly of the inner tapered 
surface (10a) of chuck clamp (10), to firmly hold the pipe in position. 
Secondly, the compression spring (8a) compresses by the inward movement 
of clamping chuck (3) into chuck clamp (10) and is thereby tensioned ready to 
pusKTBe" clamping chuck" '(3) ouiwardly^rtlie^fiuck^cls^p (TO)~ on£fe~ 
hydraulic pressure is released. 

Once the pipe (11) is firmly clamped by the clamping chuck (3) the 
outer piston (4) stops moving and the inner piston (5) continues to move 


clamping chuck (3) until the end of the pipe engages the face (6b) of the 
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compressing the spring (8b) further. The tool holder (7) fixedly mounted on 
the inner piston (5) for longitudinal movement therewith relative to the 
housing (2), moves the flaring tool (6) into the aperture (3 a) of the clamping 
chuck (3). As the tool (6) continues to move into the aperture (3a) the end of 
the pipe begins to flare outwardly because of the frustoconical formation of 
working surface (6b) of the flaring tool (6). As the inner piston (5) moves 
towards the chuck clamp (10) the end of the pipe (11) is forced into contact 
with tapered inner surface (3c) of the clamping chuck (3). This provides the 
pipe (1 1) with a flared end (1 lb) as shown in Fig. 3. 

When hydraulic pressure is released the biasing forces within the 
springs (8a, 8b) begin to act with the spring (8a) forcing the clamping chuck 
(3) away from the chuck clamp (10): Simultaneously, spring (8b) which is 
initially moved by chuck (3) via outer piston (4) continues to move with the 
outer piston (4). Spring (8b) then begins to exert pressure and forces the 
piston (5) longitudinally outwardly relative to the outer piston (4). The effect 
of this is to withdraw the flaring tool (6) from the aperture (3 a) of the 
clamping chuck (3). 

During the release of the clamping chuck (3) from the chuck clamp (10) 
radially extending springs (not shown) located between the three chuck jaws 
ofthe" xlsa^ing^huck^ 

releasing the pipe (11) so that the pipe can be withdrawn through the 
clamping chuck (3) and chuck clamp (10). 
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Conveniently, a number of different flaring tools (6) can be mounted on 
the tool holder (7) so that the end of the pipe can be flared gradually to avoid 
splitting of the pipe for example, and to more accurately obtain the correct 
flaring angle. 

Although the description of the embodiment shown in Figs. 1 through 5 
are described with reference to a single flaring, it may also be possible by 
appropriate shaping of the chuck (3) and working face (6b) of the flaring tool 
head (6) to use the same apparatus and method to perform a double or other 
flaring operation. 

The three jawed chuck (3) is provided with a forming recess (3a) to 
assist in forming the flared end of a pipe and an elongate aperture (3b) and in 
which a pipe (11) (Fig. 3) is located. 

Defouling of the pipe end is achieved by the slot (3 c) on the chuck (3) 
and the loose material is ejected easily through the slots (2c) in the housing. 

Furthermore, the helical springs (8a,8b) can be of any 
mechanical/hydraulic form provided similar biasing action can be achieved as 
the springs (8a,8b). 

Although in the presently described embodiment the inner piston is 
described as sliding centrally through the outer piston, the two pistons may be 
"arranged sufrst^ti^rdiffe^ 
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CLAIMS: 


1. A pipe flaring apparatus comprising a housing, a multi-jawed 
chuck located in the housing for supporting a pipe therein to be flared, means 

5 in the housing for opening or closing the jaws of the chuck to clamp the jaws 
on to the pipe, and further means in the housing being operable to flare the 
ends of the pipe clamped in the jaws. 

2. An apparatus as claimed in claim 1, wherein the multi-jawed 
1 0 chuck comprises a tapered external surface. 


3. An apparatus as claimed in claim 2, wherein the means for closing 
the jaws of the chuck comprises a chuck clamp having a tapered internal 
surface generally complementary to the external tapered surface of the multi- 

15 jawed chuck and effects closing of the jaws of the chuck as the chuck is 
moved inwardly relative to the chuck clamp. 

4. An apparatus as claimed in any preceding claim, wherein the 
further means comprises a flaring tool. 

2tT 

5. An apparatus as claimed in claim 4, wherein the flaring tool is 
mounted on moveable means. 
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6. An apparatus as claimed in claim 5, wherein the movable means 
comprises a piston for moving the flaring tool into engagement with the end 
of the pipe to be flared. 

5 7. An apparatus as claimed in claim 6, wherein the piston comprises 

first and.second pistons. 

8. An apparatus as claimed in claim 7, wherein the second piston is 
adapted to move the multi-jawed chuck into engagement with the chuck 

10 clamp to close the jaws of the chuck about the pipe. 

9. ; An apparatus as claimed in claim 7 or claim 8, wherein the flaring 
tool is mounted on the first piston for movement therewith. 

15 10. An apparatus as claimed in claim 9, wherein the first piston is 

slidable relative to the second piston. 

11. An apparatus as claimed in claim 9 or claim 10 wherein the first 
or inner piston is slidable within the second or outer piston. 

20 


12. An apparatus as claimed in any of claims 7 to 11, including 
biasing means located between the first and second pistons for retracting the 
flaring tool from the pipe after the pipe is flared. 
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13. An apparatus as claimed in any preceding claim, including biasing 
means located between the closing means and the multi-jawed chuck for 
separating the closing means and multi-jawed chuck. 

5 

14. An apparatus as claimed in any preceding claim, including biasing 
means located between the jaws of the chuck to open the jaws to disengage 
the flared pipe from the pipe flaring apparatus. 

10 15. An apparatus as claimed in any preceding claim, including 

hydraulic means for moving the closing and flaring means to close the jaws of 
the chuck and engage the flaring means within the pipe. 

16. An apparatus as claimed in any preceding claim, further 
1 5 comprising a tool holder for supporting the flaring means. 

17. An apparatus as claimed in claim 16, wherein the tool holder 
extends transversely relative to a longitudinal axis of the housing. 

"20" T8. An~ap]^attr^^ 177wherein~the- 

housing includes two diametrically opposed windows through which the tool 
holder is arranged to extend. 
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19. An apparatus as claimed in claim 16, 17 or 18, wherein the tool 
holder extends through a recess in the flaring means. 

20. An apparatus as claimed in claim 19 wherein the tool holder is 
slidably mounted on the flaring means but fixed relative to a longitudinal axis 
of the flaring means. 

21. An apparatus as claimed in claim 20, including a flaring tool 
mounted on the tool holder. 

22. A method of flaring a pipe comprising inserting a pipe to be flared 
into a housing through a multi-jawed chuck and closing means for closing the 
jaws of the chuck, and operating flaring means located in the housing to flare 
the end of the pipe. 

23. A method as claimed in claim 22, comprising closing the jaws of 
the chuck to clamp the jaws around the pipe to support the pipe during flaring 
or interengaging complementary tapering surfaces of the multi-jawed chuck 
and the chuck clamp. 


24. A method as claimed in claim 22 or claim 23, comprising moving 
the flaring means to flare the pipe. 
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25. A method as claimed in claim 24, wherein moving the flaring 
means comprises moving a piston to which a flaring tool is attached for 
flaring the end of a pipe. 

26. A method as claimed in claim 25, wherein moving the piston 
comprises moving a first and a second piston. 

' 27. A method as claimed in claim 26, comprising moving the second 
piston to close the jaws of the multi-jawed chuck. 

28. A method as claimed in claim 26 or 27, comprising moving the 
first piston to effect flaring of the pipe. 

29. A method as claimed in claim 27 or claim 28, comprising moving 
the first or inner piston relative to the second or outer piston. 

30. A method as claimed in claim 29, comprising moving the inner 
piston within the outer piston. 
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31 . Armethod as- claimed-urxlainr 307-comprising-biasing- the- inner- 
piston relative to the outer piston for retracting the flaring tool from the pipe 
after the pipe is flared. 
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32. A method as claimed in claim 31, comprising biasing the multi- 
jawed chuck relative to the chuck clamp to disengage the flared pipe from the 
flaring apparatus. 

33. A method as claimed in any preceding claim, comprising moving 
the closing and flaring means to close the jaws of the chuck and engage the 
flaring means with the pipe by actuating hydraulic means. 


34. A method as claimed in any preceding claim, comprising moving 
10 a tool holder transversely of the flaring means to locate a flaring tool for 
flaring a pipe. 
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